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The OB-COVICU study group 

Y.Ginosar (principal investigator), E. Fatnic (co-lead), P.V. van Heerden (co-lead), N. Lee Blanco 

(co-investigator), R. Cobiletchi (co-investigator), E. Goldberger (study co-ordinator), T. Bdolach 

(statistician), S. Burrows (quality control).  

Expert Panel: Y. Ginosar, PV van Heerden, E. Fatnic, R. Pizov, S. Einav, S. Sviri, O. Galante. 

Coordinating Centre:  

Hadassah Medical Organization and Faculty of Medicine, Hebrew University of Jerusalem, 

Jerusalem, Israel 

Department of Anesthesiology, Critical Care and Pain Medicine: Tamer Abu Jreis M.D., Susan 

Burrows M.D., Ariel Berkowitz M.D., Baruch M. Batzofin M.D., Nicole Lee Blanco M.D., Roman 

Cobiletchi M.D., Elena Fatnic M.D., Shimon Firman M.D., Nicolas Galarza M.D., Yehuda Ginosar 

MBBS, Esty Goldberger M.Sc., Rawhi Hashem M.D., Natasha Kuzmina M.D., Stephane Ledot 

M.D., Reuven Pizov M.D., Charles L Sprung M.D., Peter Vernon van Heerden MBBCh. Ph.D.,  

Medical Intensive Care Unit: Sigal Sviri M.D.,  

Department of Obstetrics and Gynecology: Aharon Tevet M.D.;  

Clinical Virology Unit: Dana Wolf M.D. (Professor and Director), Hadar Golan Berman;  

Lautenberg Center for General and Tumor Immunology: Dana Wolf M.D.  

Department of Microbiology and Molecular Genetics, Institute for Medical Research Israel 

Canada, Faculty of Medicine: Hadar Golan Berman;  

Hospital Administration: Charles Weissman M.D.;  

Braun School of Public Health: Ronit Calderon-Margalit M.D. (Professor and Director). 

Participating centres: 

Baruch Padeh Medical Center, Poriya 
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COVID-19 Intensive Care Unit: Moshe Matan, M.D. 

Barzilai University Medical Center, Ashkelon 

Department of Intensive Care: Daniel J Jakobson M.D.  

Carmel Medical Center, Haifa 

Department of Anesthesiology, Critical Care and Pain Medicine: Arie Eden, M.D.Ichilov Souraski 

Medical Center, Tel-Aviv 

Division of Anesthesiology, Intensive Care and Pain: Yael Lichter, M.D. 

Kaplan Medical Center, Rehovot  

Department of Intensive Care: Meital Zikry Deitch M.D., Elena Kishinevsky M.D.  

Rabin Medical Center (Beilinson Campus), Petach Tikva 

Department of Cardiothoracic Surgery: Shani Kaptzon M.D.;  

General Intensive Care Unit: Liran Statlender M.D. 

Department of Anesthesiology (Schneider Children’s Medical Center): Chloe Mimouni M.D. 

Rambam Health Care Center, and Technion – Israel Institute of Technology, Haifa 

Department of Critical Care Medicine: Yaron Bar-Lavie M.D., Roy Ilan M.D. M.Sc. 

Shaare Zedek Medical Center and Faculty of Medicine, Hebrew University of Jerusalem 

General Intensive Care Unit: Sharon Einav M.D., M.Sc.,  

Medical Student, Faculty of Medicine: Or Assouline B.Med.Sci. 

Soroka Medical Center, Faculty of Health Science, Ben-Gurion University of the Negev, Be'er 

Sheva 

Medical Intensive Care Unit: Ori Galante M.D. 

Western Galilee Medical Center, Nahariya 

Adult COVID-19 Intensive Care Unit: Larisa Yakobson M.D., Budman Dmitry M.D. 
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Wolfson Medical Center, Holon 

Department of Intensive Care: Arie Soroksky M.D 
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Supplementary Figure 1: The study flow chart for the National OB-COVICU study. Ninety-two 

pregnant or postpartum patients with severe COVID-19 pneumonia in 14 Israeli ICUs in were identified. 

Of these 84 patients in 13 ICUs met study criteria and were analysed. Seven patients were transferred 

between ICUs, so that there were a total of 91 admissions for 84 patients (range, 1-23 patients/ICU). Of 

the 46 patients who delivered during their ICU stay, 45 had cesarean delivery and one had an induced 

vaginal delivery. 
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Supplementary Figure 2: There was marked diversity in the severity of patients between different hospitals in the 

OB-COVICU study. a) The maternal outcome is expressed as the highest level of intervention received by 

individual patients during their ICU stay – ranging from no IPPV (green), to IPPV (yellow), ECMO (orange), as 

well as death (red); for patients receiving more than one specified intervention, or who died, we reported only the 

worst of these, where no IPPV < IPPV < ECMO < death. Hence, the sum of these columns represents the total 

number of admissions for each ICU. In the lower graphs we represent b) mean SOFA scores on admission, c) mean 

S/F ratio on admission and d) mean ICU duration, separately for each hospital. 



6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 3:  Longitudinal data for the two delivery groups (critical and not critical), for the 

five days prior to delivery and the ten days following delivery. a) SpO2, b) S/F ratio, c) P/F ratio, d) 

respiratory portion of SOFA, e) pH, f) paCO2, g) base excess, h) heart rate, and i) mean arterial pressure.  
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a-d): The S/F ratio, P/F ratio and the respiratory component of SOFA were markedly different between 

the delivery-critical and delivery-not-critical groups (p<0·0001). However, as the S/F ratio and the P/F 

ratio are incorporated in the definition of the critical and not-critical groups, this is to be expected. 

Similarly for the respiratory component of SOFA which is entirely based on the S/F ratio or P/F ratio.  

e-g): Arterial pH slightly increased in both groups in the postpartum period with respect to the day of 

delivery (p=0·03), with no difference between groups (p=0·5). There was a marked difference between 

“critical” and “not critical” groups in the postpartum changes for both paCO2 (p<0·0001) and base excess 

(p<0·0001), with groups diverging following delivery; the day of delivery was a highly significant 

“inflection-point” covariate for both paCO2 (p<0·0001) and base excess (p<0·0001). The “critical” group 

exhibited increased paCO2 from 39·7 ± 13·8 mmHg on the day of delivery to 48·3 ± 14.4 mmHg by the 

3rd day postpartum and increased base excess from -3·7 ± 4·6 to 0·75 ± 1·3 over the same time span. By 

contrast, in the “not critical” group there were smaller changes in the base excess with no change in the 

paCO2.  

h-i): Heart rate reduced by approximately 25% after delivery in both groups from 107·4 ± 14·3 to 83·3 ± 

20·4 in the “critical” and from 97·0 ± 20·2 to 73·3 ± 16·7 in the “not critical” groups; the day of delivery 

was a highly significant “inflection-point” covariate for both groups (p<0·0001). This is in keeping with 

the normal physiological response to delivery. There was a significant difference between groups 

(p=0·02), with a slightly lower heart rate throughout the ICU stay in the “non-critical” group. Mean 

arterial pressure did not change significantly after delivery (p=0·5) and there was no difference between 

groups (p=0·9), although this outcome does not take into consideration the vasopressor support required 

to maintain arterial pressure.  
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Supplementary Figure 4:  Elapsed time until ICU admission from a) the onset of COVID-19 symptoms, 

b) the diagnosis of COVID-19 by positive PCR test, and c) from the time of hospital admission. Data 

presented for each of the four maternal outcome groups: not-IPPV (green), IPPV (yellow), ECMO 

(orange), death (red). Differences were not significantly significant. For elapsed times broken down by 

maternal outcomes, see Supplementary Table 4. 
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Supplementary Table 1 The components of the SOFA score and the PORCH score.  
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Supplementary Table 1 (continued) 
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Supplementary Table 2 

List of all outcome data recorded in the OB-COVICU study. These outcome data include 

maternal outcomes (including respiratory complications, renal complications, or septic shock), 

obstetric outcomes for deliveries that occurred during the ICU stay (including mode of delivery, 

and gestational age at delivery), neonatal outcomes for deliveries that occurred during the ICU 

stay (including Apgar score at 5-min, neonatal IPPV, neonatal ICU admission, length of neonatal 

hospital stay and neonatal death), and longitudinal clinical variables recorded at admission and 

every morning during the ICU stay (including respiratory variables: SpO2, FiO2, arterial blood 

gases, calculated S/F ratio, P/F ratio, ROX index; haemodynamic variables: heart rate, mean 

arterial pressure; laboratory variables: serum sodium, potassium, urea, creatinine, bilirubin, 

lactate, C-reactive protein, ferritin, troponin, complete blood count, coagulation tests; and 

medications: antiviral drugs, steroids, antibiotics, sedatives, muscle relaxants, blood product 

administration, renal replacement therapy). Dates were collected for the following: hospital 

discharge (or death), ICU discharge, delivery, the start and end of IPPV, and the start and end of 

ECMO. Discharge data were collected from discharge summary, and the sum of all daily follow 

up notes, nursing notes and ICU charts recorded until discharge. Longitudinal data were 

measured at admission and every morning of ICU stay, typically between 6:00 to 8:00 am. 
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Supplementary Table 2 (continued) 
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Supplementary Table 2 (continued)  
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Supplementary Table 3. 

The list of Excel formulas used for calculated longitudinal outcomes. Two parameters were calculated 

some of the time when appropriate.  

a) Mean arterial pressure was usually recorded, but if it was not, then it was calculated using the formula:  

MAP = diastolic pressure + 1/3 (systolic – diastolic pressure). 

b) If fractional inspired oxygen (FiO2) was recorded directly (e.g. when delivered via HFNC, NIPPV, 

IPPV) we used the recorded FiO2. Where FiO2 was not recorded directly (e.g. when delivered via nasal 

cannula or face mask) we calculated FiO2 from the oxygen flow rate using the formula**:  

FiO2 = (oxygen flow × 3) + 21. 

 

(see asterixis in table) 

* No patients received dopamine or dobutamine in the OB-COVICU study. 

 ** Coudroy R, Frat JP, Girault C, Thille AW. Thorax. 2020 Sep;75(9):805-807.  

Stepfany Fuentes; Yuvraj S. Chowdhury. Fraction of Inspired Oxygen. StatPearls Publishing;  2022 Jan. 

https://www.ncbi.nlm.nih.gov/books/NBK560867/#article-21944.s2 

  

https://www.statpearls.com/
https://www.ncbi.nlm.nih.gov/books/NBK560867/#article-21944.s2
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Supplementary Table 3 (continued) 
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Supplementary Table 3 (continued). 
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Supplementary Table 4. 

Comorbidities in the OB-COVICU study. Durations until ICU admission from the onset of COVID 

symptoms, from COVID diagnosis and from hospital admission. All data broken down by patient group 

(“delivery-not-critical”, “delivery-critical”, "no-delivery”, and “postpartum”). For elapsed times until ICU 

admission broken down by maternal outcome, see Supplementary Figure 5. 
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Supplementary Table 5. 

Maternal outcomes (not-IPPV, IPPV, ECMO and death) broken down by patient group (no-delivery, 

delivery-critical, delivery-not-critical, and postpartum).  
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